A study of the influence of the spatial structure and statistics of the pump beams in the phaseconjugation process is made, showing that the reflectivity varies along the phase-conjugation mirror when the phase factor in the coupling equations that describe the process is not constant. The mutual coherence function of the generated field is calculated from the mutual reflectivity of the mirror for two commonly used statistics for the partially coherent pump beams. Finally, the influence of difl'ractional e8'ects is also analyzed, showing that, in general, the fidelity of the process is degraded.
I. INTRODUCTION
Phase conjugation by four-wave mixing (FWM) We assume that the two pumping beams (which from now on will be labeled 1 and 2), are much stronger than the signal and the "conjugated" beam. In this case, the To analyze the statistical properties of the conjugated field we consider the mutual coherence function of a field which is defined as
One of the most important characteristics of a mirror is its reflectivity. In the case of a PCM we shall consider in what follows the mutual reflectivity which we define as
III. INFLUENCE OF THE SPATIAL STRUCTURE OF THE PUMP BEAMS
In this section we shall suppose that we have pumping waves with Gaussian transversal profile but without statistical fluctuations:
8' is the spot size and we take k&+ k2= 0. With this kind of profile we obtain for the mutual reflectivity, given by Eq. (10) (assuming 
In Fig. 1 we show the reflectivity [R(R)=G(R,R)] for different directions of propagation of the pump waves.
If we take k, in the xz plane, it is expressed as k)=k(sin8, 0, cos8) .
The calculations of Fig. 1 that here the "conjugation" process really does not work. Another different feature that can be observed here is that the zeros of % are placed at different points for different values of W.
In Fig. 7 If the mismatch is not so small, the fidelity in the conjugation process is being gradually lost. For a Gaussian beam of the kind studied here a natural condition to have a good quality conjugation is that p, q ((1.
In Fig. 8 
